MHHHCTEPCTBO OBPASOBAHHA KHPOBCKOR OBJIACTH

KHPOBCKOE OBJIACTHOE I OCY IAPCTBEHHOE OBIEOBPASOBATEALHOE BIO/UKETHOE YYPEAIEHNE
«Cpeannn mxona umenn H.C, bepesnna nrv Bepxommsemnen
(KOTOBY CUI nrv Bepxommwkemne)

PACCMOTPEHO na COI''TACOBAHO YTBEPAKJIAIO

3acepannn HHIMO . ,
3aMecTUTENb IHPEKTOpa JIHpexTop UIKOmE

Pykosoaurens ILHIMO HIKOJTbI o

v / g&"t [HLT. Oymnnosa
fff_—,v / T'.B. Onapuna W/ 4 5’&5»/_ /0.A. Kyknnna
// /~ npuka3 Ne H19-0]1 or
nporokon Ne 1 o1 31.09.2021 r. - 01.09:2021 :

O,U,Vl H Ll.O Ba Mognucaxo undposon

noanucbto: OAMHLOBa

Ha,E[E)Kp'a Hapexpa leopruesHa
[ata: 2021.09.01
[eoprneBHa 170657 +0300

Pabouast nporpamma
no NpeaMeTy «ACTPOHOMHSI
aaa 10 kaaccos na 2021-2022 yuebubiii roa

nrt Bepxowmxkemse, 2021




Hosacnumenvnasn 3anucka

PaGouast mporpamma 1o acTpOHOMHH COCTaBJIeHa B COOTBeTCTBHH ¢ TpeboBaHusiMu ®I'OC COO
Ha ocHOBe npumepHo# nporpammbl COO.

MecTto penMeTa B y4eOHOM TUIaHE:
10 ximacc - 1 gac B Hegemnro, Bcero 34 yaca
Bcero 3a kypc o0yuenus (1 ron) — 34 gaca.

Kypc u3ydaercst Ha 6a30BOM ypOBHE.
JIM4HOCTHBIE Pe3yJIbTAThl OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON POrpaMMBI JOJDKHBI OTPaXKaTh:

1) pocCHCKYI0 TpaKJIaHCKYIO HJICHTHYHOCTb, IMaTPHOTHU3M, YBOKCHHE K CBOEMY HapoOJIy, 4YyBCTBa
OTBETCTBEHHOCTU Iiepe]; PoauHoH, ropaoctu 3a cBOM Kpail, cBoro PoauHy, mpomuioe M Hacrosiiee
MHOTOHAIIMOHAILHOTO Hapoaa Poccun, yBaxkeHne rocyJapCTBEHHBIX CHMBOJIOB (Tep0, (hiar, THMH);

2) TpaXXIaHCKYIO MO3UIMIO KaK aKTHBHOTO M OTBETCTBEHHOI'O WICHA POCCHHCKOTO OOIIECTBA, OCO3HAIOIIETO
CBOM KOHCTUTYLHOHHBIE IIpaBa U OOS3aHHOCTH, YB@)KAIOUIETO0 3aKOH U IPaBONOPSAAOK, 00JaJaroLiero
YYBCTBOM COOCTBEHHOI'O JIOCTOMHCTBA, OCO3HAaHHO NPUHUMAIOLIETO TPAJULMOHHbIE HAlMOHAJIBHBIE U
o0111e4yenoBeyecKkue r'yMaHUCTUYECKHE U IEMOKPAaTHUECKUE LIEHHOCTH;

3) TOTOBHOCTbH K CIIYKCHUTIO OTC‘{CCTBy, €ro 3al1uTe,

4) chopMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKH H
OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOTO HAa JHAJIOTe KYJbTYp, a TAaKXKe Pa3IHIHBIX (OpPM OOIIECTBEHHOTO
CO3HaHMs, OCO3HAHHE CBOETO MECTA B MOJIUKYJITYPHOM MUDE;

5) Cq)OpMI/IpOBaHHOCTB OCHOB CaMOpPa3BUTUA U CAMOBOCIIMTAHUA B COOTBCTCTBUH C O6H.[C‘-ICJ'IOBG‘-ICCKI/IMI/I
OCHHOCTAMU U HJACATIaMU TPaXKJIAHCKOTO O6H.I€CTB8.; FOTOBHOCTh M CHOCOOHOCTH K C&MOCTOHTCHBHOﬁ,
TBOpquKOﬁ 1 OTBETCTBEHHOM ACATCIIBHOCTH,

6) ToJlepaHTHOE CO3HAHHUE M MTOBEICHHUE B MOJUKYJILTYPHOM MHPE, FTOTOBHOCTh U CIIOCOOHOCTH BECTH JHAJIOT
C IPYTUMH JIFOJIbMH, TOCTUTAaTh B HEM B3aMMOIMOHUMAHU, HAXOAUTh OOIIME 1EIN U COTPYIHUYATH IS UX
JIOCTHKCHHS;

7) HaBBIKH COTPYIHHYECTBA CO CBEPCTHUKAMHU, ICTHBMH MIIA/IILIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOM,
OO0IIECTBEHHO MOJIE3HOMH, yueOHO-UCCIIEI0BAaTENIbCKOM, TPOSKTHOM U JPYTUX BUAAX JEATEbHOCTH;

8) HpaBCTBEHHOE CO3HAHKE U MOBEJCHUE HA OCHOBE YCBOCHHUSI O0IIEYETIOBEUSCKIX [IEHHOCTEH;

9) rOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCJIE CaMOOOpa30BaHHWIO, HA MPOTSHKEHUH BCEH
JKU3HU; CO3HATENbHOE OTHOIICHHWE K HEMPEphIBHOMY OOpa30BaHUIO KaK YCIOBUIO  YCIEIIHOM
npodeccCHOHABEHON U 0OIIECTBEHHON AESITETFHOCTH;

10) 9CTETUYCCKOC OTHOLICHUE K MHUPY, BKIIIOYAsA J3CTCTUKY 6I)ITa, HAyYHOT'O W TEXHHUYCCKOIro TBOPUYCCTBA,
cropTa, 0OIEeCTBEHHBIX OTHOIICHUH;

11) npuHsATHE W peaTH3alMio IEHHOCTEH 370pOBOr0 M 0e30macHOro obpas3a KU3HH, MOTPEOHOCTH B
(1)H3quCKOM CaMOCOBCPIICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-OB}IOpOBI/ITeHBHOﬁ JACATCIIBHOCTBIO,
HENPUSTHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTHUKOB;

12) OepexHOE, OTBETCTBEHHOE M KOMIICTCHTHOE OTHOIICHHE K (U3UYECKOMY H MCHXOJOTHYCCKOMY
3JI0POBBIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIFOJIEH, YyMEHUE OKA3bIBATh MEPBYIO MTOMOIIIh;



13) oco3HaHHBIH BbIOOp Oyayiiedi mpodeccur W BO3MOXKHOCTEH peaau3aluid COOCTBEHHBIX JKH3HCHHBIX
IUTAHOB; OTHOIIIEHUE K MPOPECCHOHATBLHON JCATEIFHOCTH KaK BO3MOXHOCTH Y4acTHsl B PEIICHUH JTMYHBIX,
00IIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAILHBIX MPOOJIeM;

14) chopMHPOBAHHOCTh 3KOJIOTMYECKOTO MBIILICHHS, MOHUMAHUS BIIMSHUSA COIHATBLHO-IKOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHUE TIPUPOJIHON M COIMATBHON Cpebl; MPUOOPETEHHE OMbBITa SKOJIOT0-HAMIPABICHHON
JeSATEeIbHOCTH;

15) OTBCTCTBCHHOC OTHOIICHHUE K CO3JJaHUIO CEMBbU Ha OCHOBC OCO3HAHHOI'O ITPUHATHSA HeHHOCTGI;'I CeMeMHOM
KHU3HU.

MeTtanpeaMeTHble Pe3yJbTaThl OCBOCHHS OCHOBHOH 00pa3oBaTEIbHON MPOrpaMMbI JTOJKHBI
OTpaxath:

l) YMEHHUE CaMOCTOATCIIBHO OIPCACIIATh LOEIN ACATCIIBHOCTH W COCTaBJIAThH ILIaHbI JCATCIBbHOCTH,
CaMOCTOATCIIBHO OCYHICCTBJIATH, KOHTPOJUPOBATHL W KOPPCKTUPOBATH HACATCIIBHOCTL; HCIIOJIB30BATH BCC
BO3MOJHBIC DPECYPChl I HOCTUKCHHA ITOCTABJICHHBIX ueneﬁ U peain3allii IUIAaHOB JACATCIBbHOCTH,
BLI6I/IpaTB YCIICHIHBIC CTPATCTHUU B PA3JIMIHBIX CUTYAlIUAX;

2) yMeHHE NPOIYKTUBHO OOLIATBCS W B3aMMOJICHCTBOBAaTh B IMPOIIECCE COBMECTHOM JESTEIBbHOCTH,
YUUTBIBATh MO3UINH JPYTUX YYACTHUKOB AEATEIBHOCTH, 3 ()EeKTHBHO pa3penaTts KOH(PIUKTHI;

3) BIaACHHUC HaBbIKaMH HO3HaBaTeJ'II>HOI71, yqe6HO-HCCHeHOBaTeHBCKOﬁ n HpOCKTHOﬁ JACATCIIBHOCTH,
HaBbIKaMH pPaspClICHUA HpO6J'IeM; CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOHCKY MCTOIOB
peICHUA MMPAKTUYCCKUX 3a/1a4, IPUMCHCHHUIO PA3JIMYHBIX MCTOJOB ITO3HAHM;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOW HH(OPMAIMOHHO-TIO3HABATEIBHON JICATEILHOCTH,
BKJIIOYasi YMEHUE OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(POpMAIUH, KPUTHUECKU OLIEHUBATh U
MHTEPIIPETUPOBATh UH(POPMALIHIO, TOTYYAEMYIO U3 Pa3IMUHBIX HICTOYHHUKOB;

5) yMeHHe HCTI0NIb30BaTh CPECTBA HHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHoorui (naisee — UKT) B
pELIEHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX WM OpPraHM3allMOHHBIX 3a/ad C COOJIOZieHHeM TpeOoBaHUi
PrOHOMMKH, TEXHUKH O€30MaCHOCTH, TMTUEHbI, PECypcocOepekeHus], IPABOBBIX U ITHUECKUX HOPM, HOPM
UH(POPMALIMOHHOM O€30M1acCHOCTH;

6) yMeHue onpeaensaTh Ha3HAYCHUE U PYHKIMU Pa3IMIHBIX COIIUAIBLHBIX HHCTUTYTOB;—

7) YMCHHUE CaMOCTOATCIBHO OUCHWBATE W NPHUHUMATL PCHICHUA, ONMPCACIIAIOIINEC CTPATCTHUIO MMOBEACHUS, C
y‘léTOM TpaXXAaHCKHUX U HPABCTBCHHBIX HeHHOCTeﬁ;

8) BJIAACHUC A3BIKOBBIMHU CPECACTBAMH — YMCHHC SCHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY 3PCHMUA,
HCIIOJIb30BATh AACKBATHBIC A3BIKOBBIC CPCACTBA,

9) BajieHde HaBBIKAMH IIO3HABATENbHONW pedIeKCHMH KaK OCO3HAHUS COBEpIIAeMbIX JCHCTBHH U
MBICITUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB M OCHOBAHWM, T'PAHUI] CBOETO 3HAHUSA W HE3HAHUSA, HOBBIX
MO3HABATEJIbHBIX 3a7a4 M CPEJICTB UX JOCTHKEHUS.

IIpenmeTHbIe pe3yIbTaThI:

1) dopmMupoBaHHOCTH TpeacTaBieHU o cTpoeHnu CONHEYHOW CUCTEMBI, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BcenenHoi;

2) mOHMMaHKE CYNHOCTH HAOII0IaeMbIX BO BeceneHHO sIBIeHNUI;



3) BiazeHuWe OCHOBOIOJATAIOIMIMMU AaCTPOHOMHMYECKMMH MMOHSITHSIMHM, TEOPHUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BaHUE ACTPAHOMUYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;

4) chopMHpPOBAaHHOCTH MIPEJICTABICHUI O 3HAYCHUH aCTPOHOMHH B MPAKTUICCKON JEATSIILHOCTH YEJIOBEKA U
JaJIbHEUIIIEM HayYHO-TEXHUYECKOM PAa3BUTHUU;

5) OCO3HAHHUE POJIn OTEUYECTBEHHOM HayKH B OCBOCHHH H HCIIOJIB30BAHHH KOCMHUYCCKOI'O IIPOCTPaHCTBa U
Pa3BUTHU MEXKAYHAPOAHOI'0 COTPYAHHUYCCTBA B 9TOH 00JIaCTH.

COJEPKAHUE KYPCA

BBenenue B acTpoHOMUIO Crpoenune u maciuTaObl BeeseHHoit, n coBpeMennble Habmoaenus. Kakue
Tena 3anoiHsAsoT Bceenennyro. KakoBbl uMX XapakTepHble pa3Mepbl UM pacCTOsIHMS MeXQy HuMu. Kakue
¢duznyeckue ycioBus BCTpeyaroTcsl B HUX. Beenennas pacumpsiercs. I'ae u kak paboTaroT camble KpyIHbIE
ONTHYECKHE Teyeckonbl. Kak acTpoHOMBI HCCIEnyXT ramma-usilydeHue Bceenennoil. YUro yBuuenu
IPaBUTALMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

AcTtpomeTrpust

3Bé31HOEe HeOO W BHAUMOE JIBHKeHHe HeOecHbIX cBeTHJ Kakue 3BE31bl BXOIAT B co3Be3aus OpuoHa u
JleGens. ConHile aBMKETCs MO JKIUNTHKE. [lmaHeTsl coBepiiaroT meriieoOpasHoe aBuxkeHue. HebGecHbie
KoopauHathl UTo Takoe HeOeCHBIN IKBAaTOp M HeOeCcHbI MepuanaH. Kak cTposT SKBaTOpUaIbHYIO CUCTEMY
HeOeCcHbIX KoopauHaT. Kak cTposiT ropu3oHTaNIbHYIO CHCTEMY HEOECHBIX KOOPAMHAT.

BH}]I/IMOC ABHIKCHHEC IIVIAHET U COJ'[HIIa HCTH€O6pa3HOG ABVIKCHUC IIJIAHCT, IMMOMMATHOC U IMPAMOC IBUIKCHUC
IIJIAHCT. 9KJ’II/IHTI/IKa, 301 aKaJIbHbIC CO3BC3/11 . HepaBHOMepHOG JABHKCHUC COJ'IHHa 10 SKJIMIITHUKE.

I[BI/DKCHI/Ie .JIyHI)I u 3aTMeHust Da3nl .HyHLI U CUHOJINYECKHUI MECAL, YCJIOBHUA HACTYIIJIICHUA COJIHCYHOI'O U
JIYHHOT'O 3aTMEHUH. Hoquy MMPOUCXOIAAT COJITHCYHBIC 3aTMCHU. Capoc " IpCACKa3aHHusA 3aTMEHU

Bpems u kanenaapp 3BE31HOE U COJIHEYHOE BPEMSI, 3BE3IHBIM U TPOIUYECKHM roJl. Y CTPOMCTBO JIyHHOTO U
COJIHEYHOT'0 KaJeHaaps, MpobyieMbl UX coryacoBanus FOnuaHCKuil 1 rpuropuaHcKuii KajaeHapu.

HebOecHnas MmexaHuka

leqmounenTpuyeckass cucrema mupa IlpeacraBienuss o crpoeHnu COTHEYHOM CHUCTEMBI B AHTUYHBIE
BpEMEHA U B CPEIHEBEKOBBE. | eMOIIEHTpHUYecKass CUCTeMa MUPA, TOKAa3aTeIbCTBO BPAIICHUs 3€MJIA BOKPYT
Counnna. [Tapamiakc 3BE€3/1 1 ONpeIeNIEHHE PACCTOSIHUA 10 HUX, TApCEK.

3aKkoHbI Kermepa. OTKpLITI/IC H.KCHJ’ICpOM 3aKOHOB JBUWXXCHUSA IIJIIAHCT. OTKpLITI/IC 3aKOHa BCCMI/IpHOFO
TATOTCHUA U O606H_[éHHBIC 3aKOHBI Kenﬂepa. OHpe,Z[CJICHI/IC Macc HEOCCHBIX Tell.

KocMmunueckue ckopoctu Pacuérsl mepBoil U BTOpOH KOCMHUYECKOH CKOPOCTH M MX (PU3MUECKUI CMBICIH.
[Tonér FO.A. I'arapunaa BoKpyT 3eMiin 110 KPyTrOBO#M OpOuUTE.

MexniianeTHble nepesérbl [loHATHE ONTUMaNbHOM TpPAaeKTOpUHM MONETA K IUlaHeTe. Bpems moséra k
IIJIAaHETE U 1aThl CTAPTOB.

JlyHa u eé Bausinue Ha 3emunio JlyHuslii penbed u ero npupoza. [IpunusHoe B3anmoeiicteue Mexay JIyHoi
u 3emnéil. Ypanenue Jlynsl or 3emnm u 3amemsieHue BpamieHus 3emud. llpeneccust 3emMHOM ocu u
[IpeIBapEHUE PABHOICHCTBHIA.



CTtpoeHue COJTHEYHON CHCTEMBbI

CoBpeMennbie npeacrabienust 0 Coaneunoit cucreme. CocraB ConHeuHol cuctemsl. [lmaneTsl 3eMHOM
TpyNObl ¥ IJIAHETHITMTaHThl, UX NpUHIUNHaIbHBIE pasnuuus. OOnako komer Oopta u [losic Koiinepa.
Pa3mMepsbl T€1 COJTHEUHOM CUCTEMBI.

Ilnanera 3emas dopma u pasmepsl 3emin. Buyrpennee crpoenue 3emin. Ponbs mapaukoBoro s¢¢exra B
(dbopMUPOBaHUH KITUMaTa 3EMITH.

Ilnanerst 3emuoi rpynnbl Vccinenosanus Mepkypus, Benepsl u Mapca, ux cxoxects ¢ 3emuéid. Kak
NapHUKOBBIN 3((eKT rpeer MoBepXHOCTh 3eMiM U neperpeBaer atmocdepy Benepsl. EcTb nu xu3Hp Ha
Mapce. DBomorus opout cryTHukoB Mapca @oboca u Jlelimoca.

Inanerpl-rurantel Ousundeckue cpoiictBa lOmnutepa, CarypHa, Ypana u Henryna. Bynkanudeckas
nesTesbHOCTh Ha ciiyTHUKe FOnuTepa Ho. [Ipupona kosen BOKpyr mj1aHEeT-TUTaHTOB.

Ili1aHeThI-KAPJIUKH U UX CBOICTBA.

Maagbie Tena CouiHeunoii cucrembl [Ipupona u neuwxkenue acrepounoB. Crenuduka ABHKEHUS TPy
actepounioB TposinueB u ['pekos. IIpupona u neuxenue komer. Ilosic Koitnepa u O6mnako xomer OopTa.
[Tpupona METEOPOB U METEOPUTOB.

Meteopsl 1 Meteoputhl [Ipupona nagaroumx 3BE31, METCOPHBIE NMMOTOKU U UX paguaHTbl. CBSA3b MEXKIY
METEOPHBIMU MOTOKaMU U KoMeTaMmHu. [Ipupoia kaMeHHBIX U JKeIe3HbIX MeTeopUTOB. [Ipupoaa MeTeOpUTHBIX
KpaTepos.

AcTtpodu3nka H 3Be31HAST ACTPOHOMMS

Metoabl acTpopu3n4YecKHX MCCIeI0BAHUI YCTPOICTBO U XapaKTEPUCTUKU TEIECKONOB PEPPAKTOPOB U
pedaexTopoB. YCTpOHCTBO PaJHOTENECKONOB, paAHOMHTEPPEPOMETPHI.

Coanne OcHoBHble xapakTepucTuku ComnHua. OnpeneneHue Maccsl, TEMIEPATYPbl 1 XMMHUYECKOTO COCTaBa
Connna. Ctpoenue comHeyHoi atMocdepsl. CoTHeUHast aKTUBHOCTD U €€ BIMSIHUE Ha 3eMIIto U Orocdepy.

Buyrpennee crpoenue Coanma Teopermueckuit pacu€t temmeparypsl B 1eHTpe CouHia. SnepHbrit
UCTOYHUK PHEPIMU U TEPMOSJIEpPHbIE pEaKlMy CHHTE3a Ieliis U3 BOJOpPOJa, MEPEeHOC IHEPIHH U3 LEHTpa
ConHua HapyXy, KOHBEKTUBHas 30Ha. HeWTpuHHBIN Teneckon 1 HaOo1eHns MOToKa HelTpruHO oT ConHIa.

OcHOBHbBIE XapaKTEPUCTUKHA 3Bé3Il OHpeIICHCHI/IC OCHOBHBIX XapaKTCPUCTUK 3BE3: MacCCbl, CBETUMOCTH,
TEMIICPATYPbl U XUMHUYCCKOI'0 COCTaBa. CHCKTpaJ'H:Ha}I KJ'IaCCI/I(I)I/IKaI_II/ISI 3BE30 U €€ (pI/ISI/I‘-ICCKI/IC OCHOBBEI.
I[I/IarpaMMa ((CHCKTpaHBHLII\/'I KJIaCC» — CBETHUMOCTD 3Bé3ﬂ, CBs3b MCXKIY MacCoOM U CBETUMOCTBIO 3BE3I.

Buyrpennee crpoenue 3Bé31 CTpoeHHe 3BE3/Ibl TJIABHOM MOCIeN0BaTENbHOCTH. CTpOeHHE 3BE3]T KPACHBIX
TUTaHTOB U CBEPXTHUI'AHTOB.

Beable kapanku, HeliTPOHHBbIE 3BE3/1bI, MyJAbcapbl H YépHbIe AbIpbl. CTpoeHue 3BE3]] OeNbIX KapJIUKOB U
npejen Ha ux maccy — npenen Yanapacekapa. [lynscapsl n HeiTpoHHbIE 3B€31b1. [Iprpona 4épHbIX ABIP U UX
napameTpabl.

/IBoiiHble, KpaTHble U MNepeMeHHble 3Bé3abl HaOmioneHuss JBOMHBIX U KpaTHBIX  3BE3N.
3aTMEHHO-TIepeMeHHbIE 3BE3/1b1. Onpeenenne Macc ABOMHBIX 3BE31. [lynbcupytoiine nepeMeHHbIe 3BE3 b,
KpUBBIC U3MEHEHHUs Oiecka 1nedensi. 3aBUCHUMOCTh MEX]Ty CBETUMOCTBIO U MEPUOAOM MYJIbCalluid y neden.



IHedbennpt — Masgku Bo BcenmeHHOH, MO KOTOPBIM OMPEACIAIOT PACCTOSHHS 10 MAIEKUX CKOTUICHHH H
rajlakTHK.

Hosble u cBepXHOBBbIe 3BE3/1bI XapaKTEPUCTUKU BCIIBILIEK HOBBIX 3BE37. CBS3b HOBBIX 3BE3]] C TECHBIMU
JBOWHBIMU CHCTEMaMH, COJICPKAIIUMHU 3Be34y Oemblii Kapiuk. [lepeTekanue BemecTBa u SACpHBIN B3pBIB Ha
noBepxHOCTH Oenoro kapiuka. Kak B3pbIBalOTCS CBEPXHOBBIC 3BE3IBI. XapaKTEPUCTUKU BCIIBIILIEK
CBEpXHOBBIX 3BE3/. [ paBUTAIIMOHHBIN KoJuTarc 0eoro Kapivka ¢ Maccoi YaHapacekapa B COCTaBe TECHOU
JIBOMHOM 3BE3[lbl — BCIBIIIKA CBEPXHOBOM IIEPBOTO TUIIA. B3pbpIB MacCMBHON 3BE3/bl B KOHIIE CBOEH
9BOJIIOLIMM — B3pBIB CBEPXHOBOI BTOporo tuna. HalmroneHne ocTaTkoB B3pbIBOB CBEPXHOBBIX 3BE3/I.

IBOIOLMSA 3BE3/1: POKIAEHUE, :KU3Hb U CMePTh 3BEé311 PacyéT mpoaomKuTEeNbHOCTH KU3HU 3BE3]] pa3HOM
Macchl Ha INIABHOM MOCJIE0BATENbHOCTH. [lepexon B KpacHbIE TUTaHThl U CBEPXTUIAHTHI [TOCJIE UCUEPIIaHUs
Bozlopoaa. CrokoifHasi 3BOJIIOIMS MAaJOMACCHUBHBIX 3BE3]l, W TPABUTALIMOHHBIM KOJUIANIC M B3PBIB C
00pazoBaHNEM HEUTPOHHOM 3BE3/bI WIIH YEPHOM JIBIPBI MACCUBHOM 3Be3/1bl. OmipeiesieHne BO3pacTa 3BE3IHBIX
CKOIUICHUH U OTAENBbHBIX 3BE3/] U IPOBEPKA TEOPUH 3BOJIFOLIUU 3BE3 .

Muieunslii HyTs

I'a3 u nmeuib B Tamaktuke Kak o0pasyrorcs orpaxkarenbHble TymMaHHocTu. [louemy cBersTcs
g dy3Hble TyMaHHOCTH Kak KOHIIEHTPUPYIOTCS Ta30BbI€ U MBUIEBBIE TYMaHHOCTH B [ aakTuke.

Paccesinnble u mapoBble 3BEé3AHbIe cKoIIeHUsi HaGmromaeMble CBOWCTBA pacCesHHBIX 3BE3IHBIX
ckoruieHuid. HaGmromaemble CBOMCTBAa IIAapoOBBIX 3BE3AHBIX CKOMIIEHWH. Pacmpenenenue u xapakrep
JIBWKEHUs ckoruieHuil B ['amakTtuke. Pacnpenenenue 3BE371, CKOIUIEHMM, raza W ObUid B [ anakTuke.
CepxmaccuBHasi 4€pHasi Jblpa B LeHTpe ['amakTtuku u kocmudeckue ayuu. MHppakpacHble HaOM0IeHUS
JBUKEHUS 3BE3]T B IIeHTpe ['anakThku U oOHapykeHue B eHTpe [ aJakThKu cBepXMacCUBHOM YepHOU ABIPHI.
Pacuér mapamerpoB cBepxMaccuBHOW 4€pHOU nbIpbl. HabmioaeHuss KOCMUYECKHX Jyded M UX CBSI3b CO
B3PBIBAMU CBEPXHOBBIX 3BE3 L.

TIanakTuku

Kak kiaaccupuumpoBanm ranaktuku no gopme M KaMepToHHas Auarpamma XaOOusa. CoiicTBa
CHUPATBHBIX, JUIMNTHYECKUX M HENpPaBUIBHBIX ranakTHK. KpacHoe cMmelieHue B CIEKTpax TajlakTUK U
olpezieNieHue pacCTOsHUA 10 HUX. BpalieHne rajakTtuk u TéMHas MaTepus B HUX. AKTUBHbIEC TaJaKTUKUA U
kBa3zapsl [Ipuposia akTHBHOCTH TaJaKTHK, PaIUOTAIAKTUKU U B3aUMOAEHCTBYIOLINE ranakTHKu. HeoObruHbIe
CBOICTBa KBa3apoB, UX CBS3b C SAPAMU TaJaKTHUK U aKTUBHOCTHIO YEPHBIX JBIP B HUX.

CxomjieHnsl TaJIaKTHK Ha6J’II-OILaeMLIe CBOMCTBA CKOILICHUH TaJIaKTHK, PCHTICHOBCKOC H3JIy4YCHHC,
TCMIICpAaTypa W MacCCa MCKTAIAKTHUYCCKOIO rasa, HCO6XO,Z[I/IMOCTL CyHICCTBOBAHUA TEMHOM MaTepun B
CKOIITICHHUAX T'aJIaKTUK. OI_ICHKa MaccChbl TEMHOM MaTCpru B CKOIIJICHUSAX. Sgeuncras CTPYKTYpa pacupCaCiICHUA
TraJIaKTUKH CKOIJICHUM rajaKTHK.

Crtpoenue u 3BoJI01IUA BeesieHHOM

Koneunocts m 0OeckoHeYHOCTh BceelleHHOM — mapagoKchl KJIACCHYECKOH KOCMOJIOTMH. 3aKOH
BCEMHMPHOT'O TATOTEHUS U MPEICTaBICHUS] O KOHEUHOCTH U OeckoHeuyHocTH Beenennoi. doromeTpuueckuii
NapajokKC M MPOTHBOPEUUs MEXAYy KIACCUUECKHMHU MPEICTaBICHUSMH O CTpOeHMM BceneHHoil u
HaOmroneHussMU. Heo6XouMOCTh pHUBIIeYeHUs 00IIel TEOPUH OTHOCUTEIBHOCTHU JUIsl IOCTPOCHUS MOJAEIH
Bcenennoii. CBsi3p MeXAy T€OMETPUYECKMX CBOMICTB MpocTpaHCcTBa BceneHHOW c pacnpezelieHueM H
JABVKCHUEM MAaTCpUH B HEH.

Pacummpsiomasica Bcesennass CBs3b CpelHEM IUIOTHOCTH MATEpPUM C 3aKOHOM pACIIUPEHHS H
FeOMETPUYECKMMHU CBOMCTBaMM BceneHHol. EBKimMaoBa W HEEBKIMAOBA reomerpus BceneHHON.



Onpenenenne paaunyca u Bo3pacta Bceenennoil. Mogens «ropsueil BeeneHHO» U pETUKTOBOE M3JITYUYEHHUS
OO6pa3oBaHrne XMMHUYECKHX 3JIEeMEHTOB BO Bcenmennoi. OOunue renus Bo BceneHHOW u HEOOXOIUMOCTH
00pa3zoBaHMs €ro Ha paHHUX dTarax 3BoJonun Beenennoii. Heo6XxoauMocTh He TOJIBKO BRICOKOH INTIOTHOCTH
BEILIECTBA, HO M €ro BBICOKOM TeMIlepaTypbl Ha pPaHHUX JTanax s3Bojionuu Bcenennoil. PenmukToBoe
U3JIy4YeHUE — U3Jy4YeHHE, KOTOPOE OCTAIIOCh BO BcCeleHHOM OT ropsuero M CBEPXILIOTHOTO COCTOSIHHS
MaTepUH Ha paHHUX dTanax ku3Hu Bcenennoii. HabmoqaeMble cBOMCTBA peuKTOBOro u3nyueHus. [louemy
HE00X0IMMO TIpUBJICUEHHE O0IIel TEOPUN OTHOCUTENFHOCTH [T TOCTPOSHUS MoJ1enu BeeneHHo.

CoBpemeHHbIE NIPO0JIEeMbI ACTPOHOMHH

YckopenHoe pacuiupenue Beesnennoii u Témuas 3Heprusi HaGmoienust cBepXHOBBIX 3BE31 | Trma B
Jan€KUX TrajakTUKaX U OTKPBITHE YCKOpeHHOro pacumpenus Bceenennoil. OTKpbITHE CHIIBI BCEMHUPHOTO
oTTankuBaHus. TEmHas sHeprus yBelanunBaeT Maccy BeenenHou mo mMepe e€ pacuupenus. [Ipupona cuibl
BceMupHOro orrajikuBaHus.

OOHapy:xeHHe IJIAHET Bo3Je APYrux 3Bé31. Habmonenus 3a qBuKeHHEeM 3BE3]] U ONIPeIeTICHHs Mace
HEBUIMMBIX CIYTHUKOB 3BE3Jl, BO3MYIIAIOIIMX HMX MPSMOJIMHEHHOE ABIKeHHE. MeToasl oOHapysKeHus
sk3oriaHeTr. OlLEHKa YCIOBUM Ha MOBEPXHOCTSIX OSK3ormiaHer. [lowck 3k30mimaHeT ¢ KOM(OPTHBIMHU
YCIIOBUSIMU JJIs KU3HU HA HUX.

IMouckn xu3HuM U pasyma BO BceesenHoii Pa3zBuTue npencTaBieHMd O BO3HUKHOBEHHUHU U

CymeCTBOBAHUH KU3HH BO Bcenennoii. COBpeMeHHI)IG OLCHKH KOJINYCCTBA BLICOKOPA3BUTLIX LII/IBI/IJII/ISaI_II/Iﬁ B
TI"anaktuke. ITonpITKH 06Hap}I)KCHI/I$I U IIOCBIJIKHM CUT'HAJIOB BHC3€MHBIM LIMBUJIU3alTUAM.

TemaTnuyeckoe IaHUPOBaHUE.
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